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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a 
multilayer printed wiring board into one 
excellent in high frequency property. 
SOLUTION: A conductor circuit 34 is made 
by precipitating a plated film 33 after 
thinning the copper foil 31 of a laminate 
both whose sides are lined with copper by 
etching. An interlayer resin insulating layer 
50 and a conductor layer 58 are stacked on 
the conductor circuit 34, but the total 
thickness of the copper foil 31 forming the 
conductor circuit 34 and the plated film 33 is 
small, and it is not greatly different from 
the thickness t2 of the conductor layer 58 of 
the interlayer resin insulating layer 50, so 
the impedance of the conductor circuit 34 
and that of the conductor layer 58 can be 
matched with each other, and it becomes 
possible to raise the performance in high frequency of the multilayer printed 
wiring board. 




[Claim(s)] 

[Claim 1]A manufacturing method of a multilayer printed wiring board 
including a process of the following (l) ■ (5) at least. 

(1) a process of making copper foil of copper clad laminate thin by etching, and 

(2) -- a process of drilling a through-hole in said copper clad laminate, and (3) - 
- by forming a plating film in said copper clad laminate, a process of forming a 
through hole in this through-hole, and (4) ■■ a process of carrying out pattern 
etching of copper foil and a plating film on said surface of copper clad 
laminate, and forming a conductor circuit, and a process of laminating a resin 
insulating layer between layers, and a conductor layer by turns on the (5) this 
conductor circuit upper surface. 

[Claim 2] A manufacturing method of a multilayer printed wiring board 
including a process of the following (l) - (7) at least. 

(1) a process of making copper foil of copper clad laminate thin by etching, and 

(2) - a process of drilling a through-hole in said copper clad laminate. (3) A 
process of forming a resist in a process, (4) conductor circuits, and a through 
hole agenesis part which form a conductor film in said copper clad laminate, 
(5) A process of exfoliating a process and (6) this resist which form a plating 
film in said resist agenesis part, and form a conductor circuit and a through 
hole, and removing a conductor film and copper foil under a resist by etching, 
a process of laminating a resin insulating layer between layers, and a 
conductor layer by turns on the (7) this conductor circuit upper surface. 
[Claim 3] A manufecturing method of the multilayer printed wiring board 
according to claim 1 or 2 using laser in a process of drilling a through-hole in 
said copper clad laminate. 

[Claim 4]A manufacturing method of the multilayer printed wiring board 
according to claim 1 or 2 using a drill in a process of drilling a through-hole in 
said copper clad laminate. 

[Claim 5] A manufacturing method of a multilayer printed wiring board given 
in any 1 of the Claims 1-4 copper foil being 1-10 micrometers in a process of 
making thin copper foil of said copper clad laminate by etching. 
[Claim 6]In a multilayer printed wiring board with which it comes to form a 
buildup wiring layer to which a resin insulating layer between layers and a 
conductor layer were laminated by turns, and between each conductor layer 
was connected in a viahole on a conductor circuit of a core substrate, A 
multilayer printed wiring board not thickening thickness of a conductor circuit 
on said core substrate more than 10 micrometers rather than thickness of a 
conductor layer on said resin insulating layer between layers. 
[Claim 7]A multilayer printed wiring board of Claim 6, wherein said core 
substrate consists of copper clad laminates and a conductor circuit of a core 
substrate consists of copper foil and a plating film of this copper clad laminate. 
[Claim 8]After making copper foil of copper clad laminate thin by etching, 
carry out pattern etching of the copper foil of the copper clad laminate, and a 
conductor circuit is formed. Subsequently, a manufacturing method of a 
multilayer printed wiring board which is a manufacturing method of a 



multilayer printed wiring board which laminates a resin insulating layer 
between layers, and a conductor layer by turns on this conductor circuit upper 
surface, and is characterized by preparing thickness of a conductor circuit on 
said core substrate in a range which does not exceed 10 micrometers rather 
than thickness on said resin insulating layer between layers. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The resin insulating layer between layers and a 
conductor layer are laminated by turns, and, as for this invention, are related 
with the manufacturing method of the multilayer printed wiring board with 
which it comes to form the buildup wiring layer to which between each 
conductor layer was connected in the viahole on the conductor circuit of a core 
substrate, and this multilayer printed wiring board. 
[0002] 

[Description of the Prior Art]In recent years, the build-up multilayer printed 
wiring board attracts attention from the demand of high-density 
multilayering. This multilayer printed wiring board is a multilayer 
interconnection board which formed the conductor circuit on the core substrate 
and laminated the resin layer between layers, and the conductor circuit by 
turns on this conductor circuit. 

[0003]Here, the formation method of the conductor circuit of the core substrate 
which constitutes this multilayer printed wiring board is explained with 
reference to drawing 1 1 . The copper clad laminate 330A which adhered to the 
copper foil 331 is used for both sides of 330 of a resin substrate (process (A) of 
drawing 11 ). First, the through-hole 332 is drilled with a drill (process (B)). 
And the through hole 336 is formed in the through-hole 332 by depositing the 
plating film 333 uniformly (process (C)). Then, the conductor circuit 334 is 
formed by performing pattern etching to the copper foil 331 in which the 
plating film 333 was formed (process (D)). After forming the resin insulating 
layer 350 between layers on this conductor circuit 134, the conductor circuit 
358 is arranged with plating (process (E)). 
[0004] 

[Problem to be solved by the invention] However, in the manufacturing method 
of the multilayer printed wiring board mentioned above, the conductor circuit 
334 of the minute diameter was not able to be formed on the core substrate 
330. Namely, since it is 15 micrometers in thickness of those with 18 
micrometer, and the plating film 333 formed on this which has the thin 
thickness of the copper foil 331, When etching by being set to 33 micrometers 
in all, as shown in the process (D) of drawing 11. undercut ** could be carried 
out at the flank of the conductor circuit 334, and since it was easy to exfoliate 
and became, a conductor circuit was not able to be formed minutely. 
[0005]The conductor circuit 358 on the resin insulating layer 350 between 
layers shown in a process (E) is formed in a thickness of about 15 micrometers. 
On the other hand, the conductor circuit 334 on the core substrate 330, Since it 
was formed in 33 micrometers, impedance differed greatly, it became difficult 
to take an impedance match, and a high frequency characteristic was not able 
to be improved in the conductor circuit 358 on this resin insulating layer 150 
between layers, and the conductor circuit 334 on the core substrate 330. 
[0006]this invention is made in order to solve the problem peculiar to a build- 
up multilayer interconnection board mentioned above, and it comes out. the 



purpose is to propose the manufacturing method of the multilayer printed 
wiring board which was alike and excellent, and this multilayer printed wiring 
board. 
[0007] 

[Means for solving problem]Hereafter, this invention is explained in full detail. 
Especially, as long as there is no notice, the thickness of copper foil, a 
conductor layer, and a conductor circuit is average thickness, and measures 
thickness from the optical microscope photograph of a section, and an electron 
microscope photograph. The manufacturing method of the multilayer printed 
wiring board of Claim 1 includes the process of the following (l) - (5) at least 
that the problem mentioned above should be solved. 

(l) the process of making copper foil of copper clad laminate thin by etching, 
and (2) -• the process of drilling a through-hole in said copper clad laminate, 
and (3) -- by forming a plating film in said copper clad laminate, the process of 
forming a through hole in this through-hole, and (4) ■■ the process of carrying 
out pattern etching of copper foil and the plating film on said surface of copper 
clad laminate, and forming a conductor circuit, and the process of laminating 
the resin insulating layer between layers, and a conductor layer by turns on 
the (5) this conductor circuit upper surface. 

[0008]The manufacturing method of the multilayer printed wiring board of 
Claim 2 includes the process of the following (1) - (7) at least that the problem 
mentioned above should be solved. 

(1) the process of making copper foil of copper clad laminate thin by etching, 
and (2) ■- the process of drilling a through-hole in said copper clad laminate. 
(3) The process of forming a resist in the process, (4) conductor circuits, and 
the through hole agenesis part which form a conductor film in said copper clad 
laminate, (5) The process of exfoliating the process and (6) this resist which 
form a plating film in said resist agenesis part, and form a conductor circuit 
and a through hole, and removing the conductor film and copper foil under a 
resist by etching, the process of laminating the resin insulating layer between 
layers, and a conductor layer by turns on the (7) this conductor circuit upper 
surface. 

[0009]In Claim 3, it makes to use laser into a technical feature in the process 
of drilling a through-hole in said copper clad laminate, in Claim 1 or 2. 
[OOlOlIn Claim 4, it makes to use a drill into a technical feature in the process 
of drilling a through-hole in said copper clad laminate, in Claim 1 or 2. 
[OOlllln Claim 5, it makes for 1-10 micrometers of copper foil to be 2-7 
micrometers desirably into a technical feature in Claims 1 -3 in the process of 
making thin copper foil of said copper clad laminate by etching. 
[0012]In the multilayer printed wiring board with which it comes to form the 
buildup wiring layer to which the resin insulating layer between layers and 
the conductor layer were laminated by turns, and between each conductor 
layer was connected by the viahole in the multilayer printed wiring board of 
Claim 6 on the conductor circuit of a core substrate, It makes not to thicken 
desirably thickness of the conductor circuit on said core substrate more than 7 



micrometers more than 10 micrometers rather than the thickness of the 
conductor layer on said resin insulating layer between layers into a technical 
feature. 

[0013]Claim 7 makes it a technical feature for said core substrate to consist of 
copper clad laminates, and for the conductor circuit of a core substrate to 
consist of copper foil and the plating film of this copper clad laminate in Claim 
6. 

[0014]After Claim 8 makes the copper box of copper clad laminate thin by 
etching, it carries out pattern etching of the copper foil of the copper clad 
laminate, and forms a conductor circuit, Subsequently, it is a manufacturing 
method of the multilayer printed wiring board which laminates the resin 
insulating layer between layers, and a conductor layer by turns on this 
conductor circuit upper surface, the manufacturing method of the multilayer 
printed wiring board preparing the thickness of the conductor circuit on said 
core substrate in the range which does not exceed 10 micrometers rather than 
the thickness on said resin insulating layer between layers -- it comes out. 
[0015]In the manufacturing method of the multilayer printed wiring board of 
Claim 1, copper foil of copper clad laminate is made thin by etching. Then, it 
plates and a through hole is formed. In this case, a plating film is formed on 
copper foil. And although pattern etching of the copper foil in which this 
plating film was formed is carried out and a conductor circuit is made, since 
copper foil is beforehand made thin, the thickness which added the copper foil 
which forms a conductor circuit, and a plating film becomes thin, and it 
becomes possible to form a detailed circuit by pattern etching. Although the 
resin insulating layer between layers and a conductor layer are laminated by 
turns to the copper clad laminate in which this conductor circuit was formed, 
Since the thickness which added the copper foil which forms the above- 
mentioned conductor circuit, and a plating film becomes thin and thickness 
does not differ greatly to the conductor layer of the resin insulating layer 
between layers, It becomes possible to be able to adjust the impedance of the 
conductor circuit on this core substrate, and the conductor layer on the resin 
insulating layer between layers, and to raise the high frequency characteristic 
of a multilayer printed wiring board. 

[0016]In the manufacturing method of the multilayer printed wiring board of 
Claim 2, copper foil of copper clad laminate is made thin by etching. After 
forming a conductor film uniformly, plating in a resist agenesis part and 
making a conductor circuit, a resist is exfoliated, and etching removes the 
conductor film and copper foil under a resist. Since copper foil is beforehand 
made thin in the case of this etching, the thickness which added a conductor 
film and copper foil becomes thin, and it becomes possible to form a detailed 
circuit. Although the resin insulating layer between layers and a conductor 
layer are laminated by turns to the copper clad laminate in which this 
conductor circuit was formed, Since the thickness which added the copper foil 
which forms the above-mentioned conductor circuit, and a plating film 
becomes thin and thickness does not differ greatly to the conductor layer of the 



resin insulating layer between layers, It becomes possible to be able to adjust 
the impedance of the conductor circuit on this core substrate, and the 
conductor layer on the resin insulating layer between layers, and to raise the 
high frequency characteristic of a multilayer printed wiring board. 
[0017]In Claim 3, this through-hole is drilled with laser in the process of 
drilling a through-hole in said copper clad laminate. Here, since copper foil is 
beforehand made thin by etching, the energy of a laser beam controls 
becoming heat and spreading copper foil, and can drill a through-hole easily by 
a laser beam. 

[0018]In Claim 4, since a through-hole is drilled with a drill, a through-hole 
can be easily formed in copper clad laminate. 

[0019]In Claim 5, in the process of making thin copper foil of said copper clad 
laminate by etching, since copper foil shall be 1-10 micrometers, the thickness 
which added the copper foil which forms a conductor circuit, and a plating film 
becomes thin, and a detailed circuit can be formed by pattern etching. Since 
the difference of the thickness of the conductor circuit on a core substrate and 
the conductor layer on the resin insulating layer between layers can be made 
small, both impedance can be adjusted. 

[0020]2-7 micrometers of copper foil are the optimal. Generally, between the 
conductor circuits formed on the surface of the core substrate, after burying 
and carrying out the flattening of the resin filler, the resin insulating layer 
between layers is formed, but it is because the flattening of the resin 
insulating layer surface between layers can be carried out only by the 
REBENGU performance of the resin insulating layer between layers even if it 
does not carry out such a flattening. The through hole may be established in 
the core substrate. In this invention, since the difference of through hole 
conductor thickness and the thickness of the conductor circuit of the resin 
insulating layer between layers becomes small, it is easy to plan both 
impedance match. 

[002l]In Claim 6 or the multilayer printed wiring board of 7, thickness of the 
conductor circuit on a core substrate is not thickened more than 10 
micrometers rather than the thickness of the conductor layer on the resin 
insulating layer between layers. That is, since thickness does not differ greatly 
to the conductor layer of the resin insulating layer between layers, it becomes 
possible to be able to adjust the impedance of the conductor circuit on this core 
substrate, and the conductor layer on the resin insulating layer between 
layers, and to raise the high frequency characteristic of a multilayer printed 
wiring board. 

[0022]It is desirable to make it not exceed 7 micrometers for the thickness of 
the conductor circuit on said core substrate rather than the thickness on said 
resin insulating layer between layers. When the thickness of the conductor 
circuit on a core substrate differs from the thickness on said resin insulating 
layer between layers greatly, stress occurs by a thermo cycle and it becomes a 
cause of the crack of the resin insulating layer between layers. 
[0023]The manufacturing method of the multilayer printed wiring board of 



Claim 8, After making copper foil of copper clad laminate thin by etching, 
carry out pattern etching of the copper foil of the copper clad laminate, and a 
conductor circuit is formed, Subsequently, it is a manufacturing method of the 
multilayer printed wiring board which laminates the resin insulating layer 
between layers, and a conductor layer by turns on this conductor circuit upper 
surface, and the thickness of the conductor circuit on said core substrate is 
prepared in the range which does not exceed 10 micrometers rather than the 
thickness on said resin insulating layer between layers. In this manufacturing 
method, formation and the impedance match of a minute pattern can be 
attained simultaneously. By the way, although the method of etching copper 
foil 25 to 90%, and manufacturing a ******** circuit board is indicated in 
JP,H2-22887,A, In this gazette, like [ description and suggestion are not 
carried out, either and ] this invention in manufacturing a build-up multilayer 
interconnection board, the problem of the impedance match of the conductor 
circuit of a core substrate and the conductor layer on the resin insulating layer 
between layers is not recognized at all, but this invention is different 
invention. 

[0024]The copper clad laminate used by this invention can use a laminate 
sheet which stuck copper foil on resin prepregs, such as a woven glass fabric 
epoxy resin, woven glass fabric bismaleimide triazine resin, and a woven glass 
fabric fluoro-resin. The copper clad laminate can use double -sided copper clad 
laminate and one side copper clad laminate, and especially its double-sided 
copper clad laminate is the optimal. 

[0025]Etching performs adjustment of thickness of copper foil. Specifically, it 
carries out by physical etching of chemical etching, ion beam etching, etc. 
using solution of a sulfuric acid -hydrogen-peroxide -solution solution, 
ammonium persulfate, a cupric chloride, and ferric chloride. In this invention, 
0.01-0.3 micrometer of an etch rate is desirable. It is because it is not practical 
if too late [ if an etch rate is too quick, preparation of thickness will be difficult 
and also dispersion in thickness will become large, and ]. 20-80 ** of etching 
temperature is desirable. A spray, immersion, and which method may be used 
for etching. As for thickness variation of copper foil which became thin by 
etching, **1.0 micrometers or less are the optimal. As for thickness of copper 
clad laminate, 0.5-1.0 mm is desirable. It is because it will be easy to generate 
curvature etc. if too thin [ if too thick, it cannot punch, but ]. As for laser used 
for through-hole formation by this invention, it is desirable that it is the 
carbon dioxide gas laser of short pulse laser of a 20 - 40mJ, lO '* - lO'S second. A 
shot number is 5-100 shots. 

[0026]Also when a through hole is formed by metalizing the internal surface of 
a through-hole by electroplating, nonelectrolytic plating, a sputtering, vacuum 
evaporation, etc., this through hole can be filled up with a bulking agent. 
[0027]The metalized through hole wall may be roughened. As for the thickness 
of copper foil and a metallization layer (for example, electroless plating layer), 
when metalizing a through hole wall, it is desirable that it is 10-30 
micrometers. As a bulking agent, various kinds of things, such as what 



consists of the thing which consists of inorganic particles, such as bisphenol F 
type epoxy resin and sihca, and alumina, metal particles, and resin, can be 
used. 

[0028]Thus, a conductor circuit is established in the formed through hole 
formation board. A conductor circuit is formed by an etching process. As for the 
conductor circuit surface, it is desirable to carry out roughening treatment for 
an adhesion improvement. Subsequently, the resin insulating layer between 
layers which consists of insulating resin is provided. 
[0029]As for the insulating resin which forms the resin insulating layer 
between said layers, thermosetting resin, thermoplastics, or these compound 
resin is used. As thermosetting resin, an epoxy resin, phenol resin, polyimide 
resin, etc. are used. As thermoplastics, as thermoplastics, Polyether sulphone 
(PES), polysulfone (PSF), poly phenylene sulfone (PPS), a polyphenylene 
sulfide (PPES), a polyphenyl ether (PPE), polyether imide (PI), a fluoro-resin, 
etc. can be used. 

[0030]In this invention, the adhesives for nonelectrolytic plating may be 
sufficient as the resin insulating layer between layers. For example, the 
surface of an insulating resin layer can be roughened by including the 
particles which dissolve with acid and an oxidizer in poorly soluble heat 
resistant resin, and dissolving this particle in acid or an oxidizer with acid or 
an oxidizer. As this heat resistant resin particle, the heat resistant resin 
particle which consists of amino resin (melamine resin, urea resin, guanamine 
resin, etc.), an epoxy resin (what stiffened bisphenol type epoxy resin with the 
amine system hardening agent is the optimal), bismaleimide triazine resin, 
etc. can be used. 

[003l]The heat resistant resin particle and inorganic particle by which curing 
treatment was carried out, a fiber filler, etc. can be included especially in these 
adhesives for nonelectrolytic plating as occasion demands. (1) mean particle 
diameter in this heat resistant resin particle Heat resistant resin powder of 10 
micrometers or less, (2) The floc which mean particle diameter made condense 
heat resistant resin powder of 2 micrometers or less, The heat resistant resin 
powder and mean particle diameter whose mean particle diameter is 2-10 
micrometers (3) A mixture with the heat resistant resin powder below 2 
micrometers, (4) The false particles to which mean particle diameter made at 
least one sort of heat resistant resin powder of 2 micrometers or less and 
inorganic powder adhere on the surface of heat resistant resin powder whose 
mean particle diameter is 2-10 micrometers. Mean particle diameter exceeds 
0.8 and the heat resistant resin powder and mean particle diameter of less 
than 2.0 mum (5) A mixture with the heat resistant resin powder of 0.1 - 0.8 
mum. And it is desirable to use at least one sort of particles chosen from the 
group which (6) mean particle diameter becomes from the heat resistant resin 
powder of 0.1 ■ 1.0 mum. It is because these particles form a more complicated 
roughened surface. 

[0032] Such a resin insulating layer between layers can provide an opening by 
a laser beam, exposure, and a development. 



[0033] Subsequently, the catalyst for nonelectrolytic plating, such as a Pd 
catalyst, is given, the inside of the opening for viaholes is plated, and a viahole 
is provided, and a conductor circuit is established in the insulating resin layer 
surface. After forming an electroless plating film in an opening wall and the 
whole insulating resin layer surface and providing plating resist, it 
electroplates, plating resist is removed and a conductor circuit is formed by 
etching. 
[0034] 

[Working examplejHereafter, this invention is explained based on an working 
example. First, the composition of the multilayer printed wiring board 10 
concerning the working example of this invention is explained with reference 
to drawing 7 . In the multilayer printed wiring board 10, the conductor circuits 
34 and 34 are formed in the surface and the rear face of the core substrate 30, 
and the buildup wiring layers 80A and SOB are further formed on these 
conductor circuits 34 and 34. These built-up layers 80A and SOB consist of the 
resin insulating layer 50 between layers in which the viahole 60 and the 
conductor circuit 58 were formed, and the resin insulating layer 150 between 
layers in which the viahole 160 and the conductor circuit 158 were formed. 
[0035]The solder bump 76U for connecting with the land (not shown) of an IC 
chip is allocated in the upper surface side of the multilayer printed wiring 
board 10. The solder bump 76U is connected to the through hole 36 via the 
viahole 160 and the viahole 60. On the other hand, the solder bump 76D for 
connecting with the land (not shown) of a daughter board is allocated in the 
undersurface side. This solder bump 76D is connected to the through hole 36 
via the viahole 160 and the viahole 60. 

[0036]In the multilayer printed wiring board 10 of the 1st working example, 
the conductor circuit 34 on the core substrate 30 is formed in 18 micrometers 
(tl) in thickness, Since the resin insulating layer 50 between layers and the 
conductor layers 58 and 158 (t2) on 150 are formed in IS micrometers, 
thickness is large and the conductor circuits 34 do not differ to the conductor 
layers 58 and 158, The impedance of the conductor circuit 34 on this core 
substrate 30 and the conductor layers 58 and 158 on the resin insulating layer 
between layers could be adjusted, and the good high frequency characteristic is 
attained. 

[0037]Then, the manufacturing method of the multilayer printed wiring board 
10 is explained. Here, the presentation of the adhesives for A. nonelectrolytic 
plating used for the manufacturing method of the multilayer printed wiring 
board of the 1st working example, the resin insulating agent between B. 
layers, C. resin filler, and D. soldering resist composition is explained first. 
[0038] A. Material composition for adhesives preparation for nonelectrolytic 
plating (adhesives for the upper layers) [Resin composite **] The resin liquid 
in which DMDG was made to dissolve the 25% acrylic ghost of cresol novolak 
type epoxy resin (the Nippon Kayaku make, molecular weight 2500) by 80wt% 
of concentration 35 weight sections, Photosensitive monomer (Toagosei make, 
ARONIX M315) 3.15 weight section and defoaming agent (the Sannopuko 



make, S-65) 0.5 The weight section and NMP 3.6 weight section were obtained 
by carrying out stirring mixing. 

[0039] [Resin composite **] polyether sulphone (PES) 12 weight section and an 
epoxy resin particle (Mitsuhiro -- transformation-- make.) mean particle 
diameter [ ] of a polymer pole -- a 1.0 -micrometer thing -- 7.2 weight section 
and mean particle diameter [ ] - after mixing 3.09 weight sections for a 0.5- 
micrometer thing, NMP30 weight section was added further, and it obtained 
by carrying out stirring mixing by the bead mill. 

[0040] [Curing agent composition **] The amount part of imidazole hardening 
agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) duplexs, the amount part 
of photoinitiator (Ciba-Geigy make, IRGACURE 1-907) duplexs, and 
photosensitizer (the Nippon Kayaku make, DETX-S) 0.2 The weight section 
and NMP 1.5 weight section were obtained by carrying out stirring mixing. 
[004 l] B. The material composition for resin insulating agent preparation 
between layers (adhesives for lower layers) [Resin composite **] The resin 
liquid in which DMDG was made to dissolve the 25% acrylic ghost of cresol 
novolak type epoxy resin (the Nippon Kayaku make, molecular weight 2500) 
by 80wt% of concentration 35 weight sections, Photosensitive monomer 
(Toagosei make, ARONIX M315) 4 weight section and defoaming agent (the 
Sannopuko make, S-65) 0.5 The weight section and NMP 3.6 weight section 
were obtained by carrying out stirring mixing. 

[0042] [Resin composite **] Polyether sulphone (PES) 12 weight section, mean 
particle diameter of an epoxy resin particle (Mitsuhiro transformation make, a 
polymer pole) After mixing 14.49 weight section for a 0.5 -micrometer thing, 
NMP30 weight section was added further, and it obtained by carrying out 
stirring mixing by the bead mill. 

[0043] [Curing agent composition **] The amount part of imidazole hardening 
agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) duplexs, the amount part 
of photoinitiator (Ciba-Geigy make, IRGACURE 1-907) duplexs, 
photosensitizer (Nippon Kayaku make, DETX-S) 0.2 weight section, and 
NMP1.5 The weight section was obtained by carrying out stirring mixing. 
[0044] C. Adjustment (l) bisphenol female mold epoxy monomer (product made 
from oil-recovery shell- molecular weight 310 and trade name YL983U) 100 
weight section and mean particle diameter of a resin filler Si02 spherical 
particle by which the surface was coated with the silane coupling agent at 1.6 
micrometers The product made from [Admer tech: Below the thickness (15 
micrometers) of the inner layer copper pattern mentioned later carries out the 
size of grain of maximum size CRS 1101-CE and here. ]170 weight sections 
and leveling agent (Sannopuko make: trade name PERENORU S4) 1.5 The 
weight section was mulled with 3 rolls and the viscosity of the mixture was 
adjusted to 45,000-49,000 cps at 23**1 **. 

[0045] (2) Imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) 6.5 Weight section. 

(3) The mixture (l) and (2) was mixed and the resin filler was prepared. 
[0046] D. Oligomer (molecular weight 4000) of the photosensitive grant which 



acrylic-ized 50% of the epoxy group of GOweight % of the cresol novolak type 
epoxv resin (made by Nippon Kayaku) in which the adjustment DMDG of the 
solder resist w as dissolved 46.67 g, SOweight % of the bisphenol A type epoxy 
resin (the product made from oil recovery shell.) in which methyl ethyl ketone 
was dissolved Epicoat 1001 15.0g and an imidazole hardening agent (made in 
Shikoku Chemicals.) the multivalent acrylic monomer (the Nippon Kayaku 
make.) which are 2E4 MZ-CN1.6 g and a photosensitive monomer R604 -■ 
similarly 1.5 g of multivalent acrylic monomers (the product made from the 
Kyoeisha chemistry, DPE6A) 3 g, Mix 0.71 g of dispersed system defoaming 
agents (the Sannopuko make, S-65), and further the benzophenone (made by 
Kanto Kagaku) as a photoinitiator to this mixture 2 g, Michler's ketone (made 
by Kanto Kagaku) as a photosensitizer 0.2g, in addition the soldering resist 
composition which adjusted viscosity to 2.0 Pa-s at 25 ** were obtained. 
[0047] Copper clad laminate 30A (Mitsubishi Gas Chemical HL830) which the 
12-micrometer copper foil 31 laminates to both sides of the substrate 30 which 
consists of glass epoxy resin with a manufacture (l) thickness of 0.8 mm of a 
printed wired board was made into the charge of a start material (process (A) 
of drawing l ). Thickness was adjusted for the double -sided copper foil 31 to 3 
micrometers using the etching reagent (Mitsubishi Gas Chemical SE-07) 
(process (B)). 

[0048] (2) The through-hole 32 was drilled to this substrate 30 using the 
phi0.3mm drill (process (O). Then, desmear treatment of the wall surface of 
the through-hole 32 was carried out with potassium permanganate. 
[0049] (3) After carrying out catalyst processing all over the substrate 30 and 
forming 0.1 micrometer of electroless plating films 35, current was sent via 
this electroless plating film 35, electrolytic copper plating was performed by 1 
A/dm2, and the 15- micrometer plating film 33 was formed (process (D)). This 
formed the through hole 36 in the through-hole 32. 

[0050] (4) A dry film resist (Asahi chemistry AQ4059: not shown) is made to 
adhere to the surface of the copper foil 31 in which this plating film 33 was 
formed. After forming a pattern at last shipment=50 / 50 micrometers and 
etching with cupric chloride, the conductor circuit 34 is formed by exfoliating a 
resist in 2% of NaOH (process (E)). 

[005l]In this example, since the copper foil 31 is beforehand made thin by 
etching, the thickness which added the copper foil 31 which forms the 
conductor circuit 34, and the plating film 33 becomes possible [ becoming thin 
and forming the conductor circuit 34 minutely by pattern etching mentioned 
above ]. 

[0052]Next, the roughened surface 38 was established in the surface of the 
conductor circuit (inner layer copper pattern) 34, the land 36a surface of the 
through hole 36, and a wall, respectively (drawing 2 (F)). The roughened 
surface 38 rinsed the above-mentioned substrate 30, after it dried, sprayed the 
etching reagent on both sides of a substrate by the spray, and formed it by 
etching the surface of the conductor circuit 34, the land 36a surface of the 
through hole 36, and a wall. What mixed imidazole copper (II) complex 10 



weight section, glycolic acid 7 weight section, potassium chloride 5 weight 
section, and ion-exchange -water 78 weight section was used for the etching 
reagent. 

[005 3] (5) It ranked second and the resin layer 40 was formed between the 
conductor circuits 34 of a wiring board, and in the through hole 36 (process 
(G)). The resin layer 40 applies to both sides of a wiring board the resin filler 
of the above-mentioned C prepared beforehand by a roll coater, It was filled up 
between conductor circuits and in the through hole, and by heat-treating by 
120 degrees C at 100 degrees C, and heat-treating [ for 1 hour ] at 180 degrees 
C by 150 degrees C for 7 hours for 1 hour for 3 hours, respectively, it was made 
to harden and formed. 

[0054]Belt sander polish of one side of the substrate 30 obtained by processing 
of (6) and (5) was carried out. The resin filler 40 was kept from remaining in 
the roughened surface 38 of the conductor circuit 34, or the land 36a surface of 
the through hole 36 by this polish using the belt abrasive paper (made by 
Sankyo Rikagaku) of #600 (process (H)). Next, buffing was performed in order 
to remove the crack by this belt sander polish. Such a series of polishes were 
similarly performed about the field of another side of a substrate. 
[0055]The resin layer 40 is formed between the conductor circuits 34, and, as 
for the obtained wiring board 30, the resin layer 40 is formed in the through 
hole 36. The roughened surface 38 of the conductor circuit 34 and the 
roughened surface of the land 36a surface of the through hole 36 are removed, 
and substrate both sides are smoothed with the resin filler. The resin layer 40 
stuck with the roughened surface 38 of the roughened surface 38 of the 
conductor circuit 34 side, or the land 36a side of the through hole 36, and has 
stuck the resin layer with the roughened surface of the wall of a through hole. 
[0056] (7) The land 36a upper surface (it roughened by the etching process and 
the 3 -micrometer-deep roughened surface 42 was formed (process (I)).) of the 
conductor circuit 34 and the through hole 36 furthermore exposed 
[0057]Tin substitution plating of this roughened surface 42 was carried out, 
and the Sn layer (not shown) of the thickness of 0.3 mum was provided. 
Substitution plating is the Howe stannous fluoride 0.1. A mol/L, and thiourea 
1.0 It is the conditions of mol/L, temperature [ of 50 degrees C], and pH=1.2, 
and the Cu-Sn substitution reaction of the roughened surface was carried out. 
[0058] (8) It applies to both sides of the obtained wiring board 30 by a roll 
coater within 24 hours after preparing the resin insulating agent 44 between 
layers of viscosity 1.5 Pa-s obtained by said B (for lower layers), After 
neglecting it for 20 minutes by a horizontal state, at 60 degrees C, perform 
desiccation for 30 minutes (prebaking) and it ranks second, After applying 
within 24 hours after preparing the photosensitive adhesives solution (for the 
upper layers) 46 of viscosity 7 Pa-s obtained by said A and neglecting it for 20 
minutes by the horizontal state, desiccation for 30 minutes (prebaking) was 
performed at 60 degrees C, and the 35-micrometer-thick adhesives layer 50 
alpha was formed ( drawing 3 p rocess (J)). 

[0059](9) A photomask film (not shown) in which a black spot of 85 



micrometerphi which is not illustrated was printed was stuck to both sides of 
the substrate 30 which formed an adhesives layer above (8), and it exposed by 
500mJ/cm2 with an ultrahigh pressure mercury lamp. Carry out spray 
development of this with a DMTG solution, and the substrate 30 concerned is 
further exposed by 3000mJ/cm2 with an ultrahigh pressure mercury lamp, 100 
It is 1 hour and after that at 1 hour and 120 degrees C in **. by carrying out 
heat-treatment (postbake) of 3 hours at 150 degrees C, The resin insulating 
layer 50 with a thickness of 35 micrometers which has the opening (opening 
for viahole formation) 48 of 85 micrometerphi excellent in dimensional 
accuracy equivalent to a photomask film between layers (two-layer structure) 
was formed (process (lO). A tinning layer (not shown) was selectively exposed 
to the opening 48 used as a viahole. 

[0060](10) The obtained substrate 30 was immersed in chromic acid for 1 

minute, and dissolution removal of the epoxy resin particle which exists in the 
surface of the adhesives layer 50 was carried out. A roughened surface was 
formed in the surface of the adhesives layer 50 by this processing. Then, after 
the obtained substrate 30 was immersed in a neutralized solution (made by 
SHIPUREI), it rinsed (process (D). 

[0061] A catalyst core was attached to the electroless plating film 44 surface 
and a roughened surface of the opening 48 for viaholes by giving a palladium 
catalyst (product made from ATOTEKKU) to the surface of the wiring board 
30. 

[0062] (11) The obtained substrate 30 was immersed during the non-electrolytic 
copper plating bath of the following conditions, and the non -electrolytic copper 
plating film 52 of thickness 1.6 mum was formed in the whole substrate 30 

(process (M)). 
Electroless plating liquid; 

EDTA : 150 g/L copper sulfate : 20 g/LHCHO : 30 mL/LNaOH : 40 g/Lalpha 
and alpha'-bipyridyl : 80 mg/LPEG : 0.1 g/L nonelectrolytic plating conditions; 
it is 70 ** in the degree of solution temperature, and is 30 minutes. [0063](12) 
Next, the commercial photosensitive dry film (not shown) was stuck on the 
non-electrolytic copper plating film 52, and the mask film (not shown) in which 
the pattern was printed was laid. This substrate 30 was exposed by 
100mJ/cm2, the development was carried out by sodium carbonate 0.8% after 
that, and the 15 -micrometer-thick plating resist 54 was formed (process (N) of 
drawing 4) . 

[0064](13) Electrolytic copper plating was performed to the substrate produced 
by ranking second on condition of the following, and the 15-micrometer-thick 
electrolytic copper plating film 56 was formed (process (O)). 
Electrolysis plating liquid; 

Sulfuric acid : 180 g/L Copper sulfate : 80 g/L Additive agent : 1 mL/L (additive 
agent made in ATOTEKKU Japan : trade name KAPARASHIDO GL) 
Electrolysis plating conditions; 

Current density : 1 A/dm^ time : 30 minutes Temperature : Room 
temperature[0065](14) After carrying out the strip of the plating resist 54 by 



KOH 5%, it etches with sulfuric acid and hydrogen peroxide mixed liquor, 
Dissolution removal of the electroless plating film 52 under plating resist was 
carried out, and the 18 micrometers (10-30 micrometers)-thick conductor 
circuit 58 and the viahole 60 which consist of the nonelectrolytic plating 52 
and the electrolytic copper plating film 56 were obtained (process (P)). 
[0066]It was immersed in 80 g/L of chromic acid for 3 minutes at 70 **, the 1 - 
micrometer etching process of the surface of the adhesives layer 50 for 
nonelectrolytic plating between the conductor circuits 58 was carried out, and 
the surface palladium catalyst was removed. 

[0067]The same processing as (15) and (7) was performed, the roughened 
surface 62 which consists of Cu-nickel-P was formed in the conductor circuit 58 
and the surface of the viahole 60, and Sn substitution was further performed 
on the surface (process (Q) of drawing 5) . 

[0068] (16) and (8) By repeating the process of • (14), the upper resin insulating 
layer 160 between layers, the viahole 160, and the conductor circuit 158 are 
formed further. The roughened layer 162 is formed in the surface of the viahole 
160 and this conductor circuit 158, and a multilayer printed wiring board is 
completed (process (R)). Sn substitution was not performed in the process of 
forming the conductor circuit of this upper layer. 

[0069](17) And form a solder bump in the multilayer printed wiring board 
mentioned above. The soldering resist composition explained by above- 
mentioned D. is applied to substrate 30 both sides acquired above (16) by a 
thickness of 45 micrometers. Subsequently, after carrying out for 20 minutes 
at 70 ** and performing the drying process for 30 minutes at 70 **, the 
photomask film (not shown) which is 5 mm in thickness by which the circle 
pattern (mask pattern) was drawn is stuck, it lays, and a DMTG development 
is exposed and carried out by the ultraviolet rays of 1000m J/cm^. At 120 ** by 
100 ** at 80 ** further for 1 hour for 1 hour And 1 hour, It heat-treats on the 
conditions of 3 hours at 150 **, and the solder resist layer (20 micrometers in 
thickness) 70 which has the opening (opening diameter of 200 micrometers) 71 
in a solder pad portion (a viahole and its land part are included) is formed 
(process (S)). 

[0070](18) Next, nickel chloride 2.31xlO-imol/l, This substrate 30 was 
immersed in the electroless nickel plating liquid of pH[ sodium hypophosphite 
2.8xl0 imol/l, sodium-acid-citrate 1.85xl0-imol/l, ** and others ] =4.5 for 20 
minutes, and the 5 -micrometer-thick nickel plating layer 72 was formed in the 
opening 71. The substrate Gold cyanide potassium 4.1 xl0"2mol/l. Ammonium 
chloride 1.87xlO"imolA, sodium-acid-citrate 1.16xl0"imol/l, By being immersed 
in the unelectrolyzed gold plating liquid which consists of sodium 
hypophosphite 1.7 xlO"imol/l for 7 minutes and 20 seconds on 80 ** conditions, 
and forming the 0.03-micrometer-thick gold plating layer 74 on the nickel 
plating layer 72. The soldering pads 75 are formed in the viahole 160 and the 
conductor circuit 158 (process (T) of drawing 6 ). 

[0071](19) And print soldering paste to the opening 71 of the solder resist layer 
70. By carrying out a reflow at 200 **, the solder bumps (solder object) 76U 



and 76D were formed, and the multilayer printed wiring board 10 was formed 
(refer to process (U)). 

[00 72] The manufacturing method of the multilayer printed wiring board 
concerning the 2nd working example of a manufacturing method length 
continuation of the multilayer printed wiring board of the 2nd working 
example and this invention is explained with reference to drawing 8 . 
(1) Use FR-5 substrate (Matsushita Electric Works R5715S) as the double- 
sided copper clad laminate 30A in this 2nd working example (process (A) of 
drawing 8 ). First, thickness was adjusted for the double-sided copper foil 31 to 
3 micrometers using the etching reagent (Mitsubishi Gas Chemical SE-07) 
(process (B)). 

[0073] (2) The through-hole 32 was drilled to this substrate 30 using the 
phi0.3mm drill (process (O). Then, desmear treatment of the wall surface of 
the through-hole 32 was carried out with potassium permanganate. 
[0074] (3) Form last shipment=30 / 30 -micrometer channel patterns (plating 
resist) 92 in a Japanese ** Morton dry film resist (NIT225) after carrying out 
catalyst processing all over the substrate 30 and forming 0.1 micrometer of 
electroless plating films 35 (process (D)). 

[0075] (4) Form the 15 micrometers electrolysis plating film 33 and the 3- 
micrometer solder plating film 94 in a resist agenesis part by making the 
above-mentioned electroless plating film 35 into a feed part (process (E)). 
[0076](5) After exfoHating the resist 92 in 2% of NaOH, etching the electroless 
plating film 35 and the copper foil 31 under the resist 92 with cupric chloride 
liquid and forming the conductor circuit 34, solder release liquid removes the 
solder plating film 94 (process (F)). Since the following processes are the same 
as that of the 1st working example mentioned above with reference to drawing 
2_- drawing 6 , explanation is omitted. 

[0077]In the 2nd working example, the copper foil 31 of double- sided copper 
clad laminate is beforehand made thin by etching. For this reason, since the 
copper foil 31 is beforehand made thin when etching removes the conductor 
film (electroless plating film) 35 and the copper foil 31 under the resist 92, the 
thickness which added this conductor film 35 and the copper foil 31 becomes 
thin, and it becomes possible to form a detailed circuit. 

[0078]The manufacturing process of the multilayer printed wiring board of a 
manufacturing method length continuation of the multilayer printed wiring 
board of the 3rd working example and the 3rd working example is explained 
with reference to drawing 9 . 

(1) Copper clad laminate 30A (Hitachi Chemical EA697) of FR-5 which the 12- 
micrometer copper foil 31 laminates to both sides of the substrate 30 which 
consists of 0.8-mm-thick glass epoxy resin was made into the charge of a start 
material (process (A) of drawing 9) . Thickness was adjusted for the double- 
sided copper foil 31 to 3 micrometers using the etching reagent (Mitsubishi 
Gas Chemical SE-07) (process (B)). 

[0079] (2) To this substrate 30, carbon dioxide gas laser (Mitsubishi Electric 
ML605GTL) was used for this copper clad laminate 30A, it was irradiated with 



laser on the conditions of 15 shots by the pulse conditions of 30mJ and a 
52x10"^ second, and the through-hole 32 100 micrometers in diameter was 
formed in it (process (C)). Then, desmear treatment of the wall surface of the 
through-hole 32 was carried out with potassium permanganate. 
[0080](3) After carrying out catalyst processing all over the substrate 30 and 
forming 0.1 micrometer of nonelectrolytic plating, current was sent via this 
nonelectrolytic plating, electrolytic copper plating was performed by 1 A/dm^, 
and the 15 -micrometer plating film 33 was formed (process (D)). This formed 
the through hole 36 in the through-hole 32. 

[008l](4) Dry -film-resist (Asahi chemistry AQ4059) graphic display **** is 
made to adhere to the surface of the copper foil 31 in which this plating film 33 
was formed, After forming the pattern at last shipment=50 / 50 micrometers 
and etching with cupric chloride, the conductor circuit 34 was formed by 
exfoliating a resist in 2% of NaOH (process (E)). Since the following processes 
are the same as that of the 1st working example mentioned above with 
reference to drawing 2 - drawing 6 , explanation is omitted. 
[0082]In the 3rd working example, since the copper foil 31 is beforehand made 
thin by etching, thickness which added the copper foil 31 which forms the 
conductor circuit 34, and the plating film 33 is thin, and it becomes possible to 
form the detailed conductor circuit 34 by pattern etching mentioned above. 
[0083]In the 1st and 2nd working example, although a through-hole was 
drilled with a drill, it is possible to drill a through-hole with laser like the 3rd 
working example, and it is. In an working example mentioned above, after 
forming the conductor circuit 34 on the core substrate 30, although the resin 
40 was applied and a substrate face was smoothed, since thickness of the 
conductor circuit 34 is made thin, a flat multilayer printed wiring board can be 
formed by this example, without performing starting data smoothing. 
[0084]A manufacturing process of a multilayer printed wiring board in 
manufacturing method this example of a multilayer printed wiring board of 
the 4th working example i s explained with reference to drawing 10 . 
Fundamentally, although it was the same as that of an working example 1, as 
shown in (A), after forming the conductor circuit 34 and the through hole 36, 
as shown in (B), only the through hole 36 was filled up with the resin filler 40. 
Restoration to the through hole 36 was performed by using a printing mask 
(not shown) in which an opening was provided in a through hole equivalent 
part. Next, as shown in (C), the surface is ground, and as further shown in (D), 
the roughened layer 42 which consists of Cu-nickel-P is formed in the 
conductor circuit surface. 

[0085]The formation method of the roughened layer is as follows. Namely, 
carry out alkaline degreasing of the substrate, and carry out soft etching, and 
rank second and it is processed with the catalyst solution which consists of a 
palladium chloride and organic acid, Copper sulfate 3.2xl0'2mol/l after giving 
a Pd catalyst and activating this catalyst. Nickel sulfate 2.4xl0"9mol/l, citrate 
5.2xl0-2mol/l, Sodium hypophosphite 2.7xl0"imol/l, boric acid 5.0xl0"imol/l, A 
substrate is immersed in the radio copper -plating bath of pH=9 which consists 



of solution of 1.0 g/1 of surface -active agents (the Nissin Chemical Industry 
make, SAFI Norian 465), The lengthwise direction was vibrated at 1 time of a 
rate after [ of immersion ] 2 minutes at 1 second, and the 5 -micrometer 
roughened layer in thickness which consists of a needlelike alloy which 
consists of Cu-nickel-P was provided on the nickel layer of the surface of the 
land of the copper conductor circuit 4 and the through hole 9. Sn substitution 
was performed like the working example 1. 

[0086]Then, as shown in (E), the resin insulating layers 44 and 46 between 
layers are formed. Since the conductor circuit 34 of a core substrate is thin, 
even if it does not bury resin between conductor circuits, it is possible to carry 
out the flattening of the resin insulating layer surface between layers. 
[0087] 

[Effect of the InventionlAbove, like explanation, by this invention, since copper 
foil is beforehand made thin, it becomes possible to form a detailed circuit. 
Since the conductor circuit on a core substrate does not differ in thickness 
greatly to the conductor layer on the resin insulating layer between layers, it 
becomes possible to be able to adjust the conductor circuit on this core 
substrate, and the impedance of the conductor layer on the resin insulating 
layer between layers, and to raise the high frequency characteristic of a 
multilayer printed wiring board of it. Even if it does not bury resin between 
conductor circuits, the flattening of the resin insulating layer surface between 
layers can be carried out. 

[Brief Description of the Drawings] 

[Drawing l] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 2] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 3] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 4] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 5] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 6] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 1st working example of this invention. 
[Drawing 7] It is a sectional view of the multilayer printed wiring board 
concerning the 1st working example of this invention. 
[Drawing 8] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 2nd working example of this invention. 
[Drawing 9] It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 3rd working example of this invention. 
[Drawing lOl It is a manufacturing process figure of the multilayer printed 
wiring board concerning the 4th working example of this invention. 
[Drawing llj it is a manufacture figure of the multilayer printed wiring board 



concerning conventional technology. 
[Explanations of letters or numerals] 
30A Double- sided copper clad laminate 

30 Core substrate 

31 Copper foil 

32 Through-hole 

33 Plating film 

34 Conductor circuit 

35 Electroless plating film (conductor film) 

36 Through hole 

50 The resin insulating layer between layers 
58 Conductor circuit (conductor layer) 
60 Viahole 

80A, BOB buildup wiring layer 
92 Resist 

150 The resin insulating layer between layers 
158 Conductor circuit 
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Tii. mmnmmm^:i^yi'y^icj;:t)m<t^. 

^(om. &o^mLxii-t^~!imf&t^. com 

m(oBjs.inmm^^-^-y:x.'y^y^'Lxmt¥m 
^i'^^tattK "fmmm^Lx&^tcib. mm^ 

Ait-yxy^y^'ic^mmmmmt^ ctti^ 

20 (c. s?mmmmntmst^i^nmMt^ti\ ± 

»<*D. ammmmmm#aicMLxm-sif:Kt 

mmm±mwM t <o-(yvi-^y7.^m.^t^^ c t 

[0 0 16] mm2(D^M:^uyhmmmmmm 
xii. m^msmmm^x -y^y^-icxm^t^o 

30 mbxmwm&'foii^Lxf)'^. u^jT^hmmt 
^tmc wjx v-rnmwmmmm^xy^y^^z 
i:mi.t^. L<oj.vi-y^^m\t. ^mmm< 

mmmLtzmmmmt. mmmmmmwm 

yi'DmMw^kmm<-ii'o. mmwmmmn 
mm\cnLxw-^t^±t<mrshr^\:^rzib. m:^7^ 

40 -^'y7.m^t^^z.tm-^. mf'jyymM 

[0 0 17] mm.'ix^i.. wmmwmmmiim 

ccx. 9isbJ.'y^y^xi:^mmm<Lxh^rc 
i6. u-fyt(Dx^^ii^~-mtrj:-Dxmmimt!^ 
ctmMu u-^mcj:^>)n^m^^^mx^ 

[0018] mm 4 Tii, F U MZ d; D IfL^&^^t 



[0 0 19] tt^s^isTii. mm^mMmmm^:r. 

[0 0 2 0] 2-7 /im*^«jiTS5o -fS 

nTi/^T*)J;t/\ ^mRlcfsi'T^i. 

mtarsmmmmmmmmmmm^^ < * 
[0 0 2 1] i»*iH6xa 7 o^i/u y hmmmr^ 

$'M-f')yhmmm(ommmm±^^^ct 
[0 0 2 2] ^d:4b\ mE^rmimwmnm^ 

[0 0 2 3] ii*ii8o^^«yy >' hiBHSoSii^s 

^ - y X 7 y L T#f*[Hl 

m#M t^mmst^^s^uy hmmmmj^y: 
mmmmsim^^ o 1 1 o /i mm^^j^^^mmic 
^-ymMt-fy\^-'^'yxm^mnic]iii^x^ 

^0 i: C 5T\ 2-2 2 8 8 7 ^'mXH. I^fl 

^ 2 5 ~ 9 0 % X 7 9^ y ^' b TJSafg^HSSSIS^Kig 

>y :/^sgHiii^g;&i!3gt § c mm. Tf^i^^nxio 
mma±mm(D-(y}£-'^'yxm^mmii. ^< 
[0 0 2 4] mmx-m-^tizmmmii. iSyx 



mithmmmf^t^ctt^X't^o mmam 

m^msmmmxh^. 
[0 0 2 5] mmm-^mma. x^^^ytj^D^f 

^j-'v^yf^ ^ty\£~Li.-y^y ^'fi t <D%m. 7 

=^-yfxm. %%mic^\^x\t. :s.v^ymmu 

0. 0 1-0. 3/iiii*^2fU\ x-yf-y^^'lg*^! 

t<%D. Jiff's fc^fflS^Ttt%V>*>5T'$5„ X7 
^i^^^SSa^ 2 0-8 0'C*^lStV>c f/c^ x-y^ 
yyti, x^lx- ?m v^fn©;u?S-(?feJ;i\ X7 
9^>^"tJ;D»<^o/cffl?SOli$/^774^a. ±1. 

0/imOT*^i5iT^§„ mmmwLnwz\t. o. 5 

~1. OmmA'ilSLV^ IftfSt^T-tf. Sft 

?L}gfi!c{C«ffl^n5b-*f'{i, 2 0~4 0niJ. 1 O'' - 

20 *^SSH/>o i^3>y 5-1 GOi'H-yF-^* 

5o 

[0 0 2 6] «^i6ot. lB«i?46^t. X^^y^, ^ 

m\^1tmhz.tifx^^, 
[0 0 2 7] S/c. ^«it^n/cX;^-*-;l/rtatts 
fflfk^?nTi^T*>J;v^o x;l/-*-;^rta^#S{kt5 

1) 1 0-3 0 ;imT$.§Ci:*^'aStl/\ 

30 ?tipjijtUT(i. ex7x/-;^Fgyxt^+~>^s^l^5j; 
[0 0 2 8] ^:^DcJ;5^i:LTJgfi!^^nfcX;^-4-^-;^Jg 

mmzmwmm^ir^o mm\i:s-'y9ymm 
\ziiWMt^o -mwmmMs mmmtzm 
Wits c t^^ss -DK>xwmm^->im 

[0 0 2 9] MiBsrEgisimi^ffMtsie^^i 

^^ii*=iffli.^?.n§„ wm^mmmtLxits x#^~> 

a. .1^iJx-T;l'X;b7*>' (PES) . 4<UX;l/7t 
> (PSF) . >t°U7x:ibyX;b7*> (PPS) . 
*°'J7x:iU'y+|-;l/7 7"l' F (PPES) . iJ-°'J7x- 
;l/x-r;l/ (PPE) . >KUx-t;W5F (P I) « 
77«1Sli*H*€fflT'tSo 

[0 0 3 0] mmx^t. mmmmm\t. mm^ 

50 otfflSWJTt<}:i\ t?iJ^{l ?^^^{kaiJKli?gtt(D 



7 

mm) . exYWi F-hU7>^>itii#A^6i&§ii 

[00 3 1] ffc. *^*^§»tt»i?)otfflS«iJfi:«. 

(1) ^mmmonm&.-r<D 
mmmm. (2) ¥i^i^4s*^2/im«T«if^tt^f 
ll$)*^?g*^^i/c?i»4?< (3) w-mrm2~mn 

mw^tm^^. (4) ¥i^ss*^2~io/im©Mtt 
(5) ¥i^i4^s/3^o.8 %s^2.o nmmmmit 

&t>'(6) ¥i§SSft<0.1 -1.0 /im<7)ji 

[0 0 3 2] cc^^vrjinmm'mmts v-^m 

[0 0 3 3] P d«!(i^H©li«»*6otfflcD 

[00 3 4] 

nmR 1 0 -ea. n 7gs 3 0 ©gffisa'affitwi^ip) 

SS3 4. 3 4*^ffM^n. Mt. iSaif*0£&3 4. 3 4 
0±(C F 7 7 -fima 8 0 A . SOB /j^iffM J tlT 
V^§o iStiVl/h7'y7°l8 0 A. 8 0B(i. /^Y7t^- 
;b6 0Sy~a»#@SS5 8©ffM$n/cirEgiSfll*fi^l5 
0.!;. ;^'1'7*-;H 6 0&tfW{*[Hl?gl 5 8©ffM^ 

n/cSPE§1SSgffiiSl 1 5 0 t*^6^j;§„ 

[0 0 3 5] ^S7°u y Ma« 1 o(D±aij(ca> i 

7*-;l' 1 6 0Stf>'^-i'7*-;l'6 0^/rLTX;l/-* 



(5) 2 0 0 0 - 1 5 6 5 6 5 
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y-fi 6 D*«is$nTi^§o mm^^y^i e Dii. 

/^i'74-^-;H 6 0Stf^W74->-;b6 O^/l-UTX;!/ 

[ 0 0 3 6 ] ^ 1 iiffi^ij©^!/ 'J y hmmm i o t- 

a. 3 7fflS3 0±©^#@Sg3 4*W? (tl) 18 

/imtcjgiic^n. sfc. Mmmm'mM5omi so 

±©»i*l5 8at>'l 5 8 (t 2) *n 8/imCffM^ 

10 wmm 3 4 fci wsiffi^is±©w#i 5 s > 1 5 s cd 

[0 0 3 7] ^\m^. ^l^U^FEMl OOi^iS 

^M^vyvmmmnmmmicm^^A. mmmnb-D 
tmmk B. smmmmm. c. itjijt^^o. 
D. mmmmcDh^xmmt^o 
[0 0 3 8] A . mmm^-o^mmmmmfmrnm 

20 mmmm^) ^'^y-;^/4-:7■y^sx.f+->s^)ig 

(S*{bm :J3"?12500) O25%7^U;Ht!^!l%80wt 
%©lgT'DMDGt^)»$-tJ:/'c1SSifS5:35llgP, ^ 
)ttttyv- M^figii, 7n-7^'XM315 ) 3.15 

llgp. r»J (^yyf^m. s-65) 0.5 iigp, 

NMP s.mmmmnu^Lxmco 

[00 3 9] HSSi^isitl^®] t° 'J 1 y 

(PES) 12filg^. x.f+->1fBlg? (HPfM. 
4^UT-.t°-;l/) l.OfimOtcD^ 7.211 

30 $f>fCNMP30llgP^-iSi!)DU. E-X=;l^-ejir^ 

[004 0] immmmo] -< 5 ^^'y-yi^iijb^ij 

(HH^bfiKi!. 2E4HZ-CN) ZMlgp. )tfJ$&SiJ (^/'^:«' 
^^-S, l';l/*'+a7 1 -907 ) 2Mg|5, T^if^ 
?[|J (B^ftm DETX-S) 0.2 lia?. NMP 1.511 

[00 4 11 3. mf^mmmmmmmwMmm 
mmmm^'] ^ u #7 7 ^sixt'+i/^iBi 

40 (H*fbm 5>^12500) O25%7^U;WI:!t%;&80wt 
%©lgT-DMD G(C?g^??^/c1IIBBl^35ll^. ^ 
T^ttt/V- (^S^|?)c». 7nx7^XM315) 4l 

mn>. mum (^yy/am. s-es) 0.5 sigp. n 
MP 3.6aij^^ami^tTt#/c„ 

[0 0 4 2] fflB^IMit^®] 'J x-r ;l/X;l/7 * > 
(PES) 12Slg|i. x.t:+->Wi? (H^M. 
>i^iJV-#-;l/) ©¥i§Sf4g 0.5/1 m©t©% 14.491 

igi5. ^u-Bbrcm. $?>tNMP3oiia?Mnb. 
50 [00 4 3] [mmmmo] 4 5 ^"y-;Mis!fii^j 
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mmitm. zimi-m zmm^. mmm (i-^^i] 
-f^-m. ^;v^'+a7 1 -907 ) zaigp, 

m (B*fbm DETX-S) 0.2 llgP. NMP1.5 M 

[0 0 4 4] c. mmMMMcDtm 
(1) \£x7:Ly-iivmy-^^^'y'ey^- mit'yxJi 

m : ^'^1310 , jip°p^YL983U ) 100llgPt¥J^Sg[ 
g 1 .6 ;t mT'gffiti:>'7 7 /U y^^^J*^=i-r f > 
^^n/cS i Oz [7Kvr 7 i'SiCRS 1101 

~ym^ (15/irn) UTtt^o ) 17011015, U'^ 

u {^y/f-nm : iSn°p^'<P/-;vs4) 1.5 « 

lgp^3*n-;KcTrIliL. ^©rI#%i©«;S^23± 
rCT45, 000-49, OOOcps {CpKL/c„ 

[0 0 4 5] (2) mmtm. ss 

p°p^ : 2E4MZ-CN) 6.5 llgPo 

(3) -n^iX) Hi) tm^Lx. mmmmmm 

[0 0 4 6] D. V)l^~\yiyXh<Dmm 
D M D G t jgfg$-(i:fc60ll%(D l^y-;!// ^^ V 7 

sx^+^y^flg (B^mm) ox.f+i^i5o%%7^ 

';;Wt:Lfcl7ttt{t#o^Ud'v- (^?14000) ^ 4 
6.67g, ^9^;Vx^;l/yhy{C)g)S^-ii:/c80ai%©e 

-MOOD 15. Og. ^^^'""y-;Hg{kSiJ (HfflfbfiScS. 
2E4MZ-CN) 1.6 g. ^.yt'ti.^yr~-X$>^^m7 ^ U !V 

:&yv- (5:$;fkm R604 ) Sg, \s]\:<m7^ 
U;l'^/V- (W5Sttfk'm DPE6A) 1.5 g. 'T^m 

mm\ wyyynm s-65) o.7ig%ri^L« ? 

y (.mMitm) ^2g. mmMtLX(D^\i^-^ 
hy mMitW ^ o.zgmx. ttS^25t-f2.op 
a • s mmbrcvji^-ui^x hmmmz. 
[0 0 4 7] ■/yyvm mm m 

(DIfSO. 8mni05!j7XX4<+v/1t)iA^^*5S« 
3 0©Mffi{C 1 2 /xin©§|5|?g3 1 h^JtlTV'' 
§ffll?W1S3 0 A (HlE»fffc^H L 8 3 0) 

mtLTc mi(Dxm (a) ) o Mffioaimsi^x 

(HlSKIfft^S E-0 7) ^rfflV^Tl??^ 

(IfM (B) ) 0 
[0 0 4 8] (2) i:©HS3 Ot^tbT, 00. Smiii 

«KU;i/^ffl</^ri?L3 2^^^ L/C ixm (C) ) o 
^ofi, m-^yijym:h'j'yL.icx. miiszcomm^ 

[0049] (3)SS30 (D^mmm^m^Lrc 

mmmib^ms 5^0. i /imffMbT*^?., m 
mmm>t-^m3 s^ifLxmm'^L. mmmibot 

*1 A/din'Tlft\ 1 5/im(D46otM3 3%JBfi!cL 
Tc (le (D) ) 0 ctltctDs 1?L3 2KX;U-tN- 
;P3 6 5:;gfigLfco 



(6) #Pff1 2 0 0 0 - 1 5 6 5 6 5 
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[0 0 5 0] (4) iJ46ot^3 3 0ffM$n/ciim3 
lOSSfo, Fv^7^';^A^>>'X^ (lifl:¥AQ4 0 
5 9 : H^-tJrT ) ^{^t^-ti. L/S = 5 0/5 0/xm 

x^^'^-ym&U Mt^zmicxx'y^y^'ixt^ 

lb. 2%CDN aOUlZX\yiy7.hWlMt^L.tX\ » 

wm^3 4ms&t^ (Ig (E) ) 0 

[0 0 5 1] *^ffi#imi, 1^i6^?g3 l^X'y^>^" 

ici^m<LxhUcib. mmm im^tmm 
10 rzf^^~y:x.y=f-y^'K^mmKmwMm 

[0 0 5 2] m#m (rtl»/^^-» 3 4© 

gffit, X;^-t^-;^3 6(D7>F3 6 agffihrtlit 

{c. ^nf'n. fflfbffis 8^gij-/c (H2 (F) ) 0 s 
itffissa. tua!«aig3o%7j<^L. f^jibfcm. X 
yi-ymmmmicxz^]y^x^^-D^fx. m 

I1ISS3 4CDgfflilX;l/-ts-;l/3 6©^^ F3 6 agS 
trnt^X-y^y^'t^Ct^C^-^Xmiko X-y 

^y^m«. (I!) mi ollgp, 

20 ^"Un-;I/^7113|5, ig^k^U-^ASaigP, 
^mi 8lM^ig^L/cfe©^ffll>/-c„ 
[00 5 3] ( 5 ) i>;V>T\ lail 4 0 ^SBHS^O* 
i*[lll^3 4Kfcx;l/-3^^-;^3 ertttc^ij-fc (xm 

(G) ) 0 is§gi4 oa. ^mmiTcmcmm^ 
mmmmi:x)v-t^-/mcmi. m°cx i n 

m. 120 r T' 3 m'CX' 1 R#K, 180°CT' 7 1^ 

fCo 

30 [0 0 5 4] (6) (5) ©MaTtircS^3 0©^S 
-^;I/h-9-y^^-WJgb/c„ uCDif)iT\ #600 O'^ 

m3 8^x;i/-*-;i/3 6<D7>F3 6 ammicmm 
mmAom^^j^^^^^^icLTz urn (h) ) o 

[0 0 5 5] ^ft,nfcElgfflS3 0ti. 3ift@SS3 4PEg 

\zmmm 4 0 /j^istt 3 e ^t^sis 

40 4 0*''^WP.nTl/^5„ 5ift|51g§3 4©fflft:S3 8 tx 
;^-.t^-;I/3 6©^y F3 6 agffiOffifbffi«S?n 

#3114 Ofi^ftHISS 4(|iMOMkffi3 8X(J:X 
;l/-*-/l/3 6©7^^Fg|53 6 ailJfficDfflfbffiS 8 tffi 

[00 5 6] (7) SffiLfca»ftllli^3 4tx;l' 
-*-;l/3 6 07>F3 6 a±ffi*(X7f->^^ffla-e 
iflifcLT. )f$3;imOfflfl:ffi4 2^}BfigL/c (IS 



[0 0 5 7] i:Offlfkffi4 2%XXHjSi*-Dt-LT. 0. 

3 fimwif^os nii m^^^f) ^mtco wm-o 

/L. SaSO'C. pH=1.2 cD^f4^T\ Illkffi^Cu-S 
[0 0 5 8] (8) If SnfciE^SfeS OCPiffit. BU 

fBBTi#5n/cii4ie i.spa- smmmmm (th 

'J-^-^» :^>:i^T\ HfilEATl#e,n/'c*!;a7Pa 

mx^\cmu mmrz'z^^mhxm. 6o°c 

^iJl5 0tt;&ffML/i (lasig (J) ) o 

[0 0 5 9] (9) tuia(8) -z-mmm^B&Lrzm^ 

7j<igfftJ;D 500mJ/cin' T'ST^brco cn^rDMTG 
7j<ffi*TtJ;D3000niJ/cin' T'Pt^L, 100 °CT' mP^. 

120 ^TMBtF^. m°Q-^mmmm^ (jj^ 

-MJfiicfflln) 4 8?rWtSIi?35/xm©ir^«)ig*§ 

mm {zmmm som&LTc (ma)) , rj: 

[0 0 6 0] (10) t#f> n/cSIS 3 0^^ a A^tC 1 



') #|f1 2 0 0 0 - 1 5 6 5 6 5 
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Tz iXU (L) ) 0 

[0 0 6 1 ] Mt, mimm?, ooast. ^^y'j^L 

■DtmA 4SSfcJ;UVW7*-;UffllP4 8OIM 

[0 0 6 2] (11) 'mnmmomT(Dm<D 

(M) ) o 



EDT A 



HCHO 
NaOH 



1 5 0 


g/L 


2 0 


g/L 


3 0 


mL/L 


4 0 


g/L 


8 0 


mg/L 


0. 


1 g/L 



a. a' -}£\fV'y)V 
PEG 

ii«)SJ6o t^fr ; 7 0 'cmum-e 3 0 5> 
[006 3] (12) ^kic. mmm\'y^y^)i^ 

^->')bWi^n/cvx^7'<';uA (0/T^-y:-r) 

Lfco c©S«3 0*. lOOmJ/cm' -Jmt. ^©t 

0. sYomthV'yLxmmmix. /f^is/imo 

46otP>>~Xh5 4^i3(t/c (0 4©XS (N) ) c 

[0 0 6 4] (13) ;^v>T\ 'mnmmc&sT(o 
msemi&irc am (o) ) „ 



mum 



180 g/L 



/L 
ImL/L 

(.mmU7 hryi^i^^^^ym : fSfi.«*/'^7'>FG L) 
1 A/dm 

5 %KOH T 



B#Ff3 

[0 0 6 5] (14) 46-3tU>>Xh5 4 

L. 46^tUi>XhTOM?i6-3tl5 2^?gf5?^S 
fe|tt)gi6o^5 2&y"«»i|i6-3tl5 6A^?.%;5 
/i?l 8/im (1 0~3 0/xin) £DW*1h1S8 5 8 Stf/^ 
^7*-;l/6 0^|f/c (IS (P) ) 0 
[0 0 6 6] MK. 70°CT-80g/L£D^'DA^ti:3'73Tf§ 
?l!«LT. »tt@K5 8fl|©4s««J6otffl^«^Jl5 
OOgffi^l /imX-y^^y^^jaaL. SfficD7^7>>''i'A 

[006 7] (15) (7) tmm<Dmm^\m 

ft[iIB§5 8St>VU7t^-;^6 O0Sffi(CCu-Ni-P A^?) 



40 -:>/c (HSOIfi (Q) ) o 

[0 0 6 8] (1 6) (8) ~(1 4)©Ig;&)SDiit 

7^-~jv 1 6 ommm^ 1 5 8 ^ffMt^o ? 

fc. /K74-^-;l/ 1 6 ORi:fmm»^^i 5 8Cigffi(i: 
(le (R) ) o ilO±«©Wi*lHl£S*Jgj^ct§ 

[0 0 6 9] (1 7) ^-LT, ±seLrc^fl:/u>hBa 
s«t{i^f£7^y7';&^^fi!ct§o Mtsd 6)f-fi5>nfc 
50 s«3 0iiiiffi{c. ±tHD. icrmmircV)V9'-]yiyx 
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X^y^jVl^ (H/fN#f) ^^«$-t^T«BL. lOOOmJ 

/cm' mmvmftu dmmmmtZo ^Lxt 

80°CTlBtFEg. lOO-CT 1 BtFEg. 120°Cf-lllt 

i5o°c-e3P$p^©^ft-eipissagu. a^/cV^yK 
m (/K7*-;vt^<D7yra5^?r#tf) tin 

{m2Q\Lm) loMMt^ urn (s) ) „ 

[0 0 7 0] (18) :kic. mit-'y^M.dixw" m 

0 1/K ::^SU>'igt hU-j^AZ-BXlO"' mo 1/ 

K ^'xy^thU'^Al. 85X10'' mo 1/L A^^iS: 

§pH=4. 5mmm-'y'r)ii6^micmm&3o 

%2 O^TjWabT. PlPg|5 7 1 5 /im©^7^ 

>'fk^;?3y'>A4.1 xio^ mo 1/K ^ffcT^^--^ 
Al. 87X10"' mo 1/1, ^xy^thU'i'Al. 16X10 
" mo 1/K i>:Sy>^th'J':7Al.7 xio" mo 1 
/ 1 i}^irj:^Mm±ib-3miCW°C(DmX'7^Z 0 

(D^-D^mi im^t^ctx\ A^7^^-;n 6 
ommwm^i 5 stw^y k? sm^t^ m 

(T) ) 0 

[0 0 7 1] (1 9) ^LT> y;l/^'"-U/'XM7 0 
or?^n^7 UC, ^Ba^-Xh^WJbT 200°CT-'J7 
n-t§c:ttj;(3, W^y:/ (^fflft) 76U, 7 
6D^JBfi)cL, #iy';>ME*l«l O^JBfigb/c (I 

g (u) m) 0 

[0 0 7 2] ^ 2 ^ffitt^ilq^Py U > UPMffiqjjlg^ 
M 

( 1 ) C 2 ||MJT-{i, i^Sil^?l«»S 3 0 A t u 
TFR-Sa^S (ISTltXR5 7 1 5S) ^ffll/^S (0 
8 (A) ) 0 ftt\ j^ffiOffl?B3 1^X7^>^ 

1 (HSB:jeTfb^SE-0 7) ^ffll^TJi^*3/imt 

mmirc ixm (b) ) „ 

[0 0 7 3] (2) clOSSS OtJ^LT, 0 0. Slum 

(DVV)i^m^xmii3z^m^Lrc ixn (O ) „ 
[0074] (3) as 30 cD±mimmmM^ l/c 

M?i?)^tl3 5^0. 1 /imffMbTA^C). a 
^t-^>SKv^7^';l/AK>^X^ (NIT 2 2 5) 
tr. L/S = 3 0/3 0/im<Df-V>:t^;W^^->' 
(46-3 tlx QZmi^t^ (Xm (D) ) 
[0 0 7 5] (4) ±fB4S«»46otli3 5*i|&«^il 
bTUi^*X hmM^C 1 5 /imO«(gi6otM3 3& 
t;3fimOit^Bai6-pt)i9 4^}B^-r5 (XS 



(8) #F»i2000-l 5 6 56 5 
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(E) ) 0 

[0 0 7 6] (5) 2%ONaOHtCTL//'Xh92^ 
46-3 #13 5Stf«?B3 l^X7f-y^'b. lft0SS3 

4^its-r^ (IS (F) ) 0 j-:(Toig(i, mz-m 
emmLxi^Ltcmimmmmxh^rci^. m 

[0 0 7 7] mzm&ixit. mmmmnmmms 

10 l^x<)/^y^*}cJ;!3^J6if <t5o cicDfcai, 

h9zy(omm mmmnb^m) 3 5Rr>m3 1 

roo7 Ri ^.3^mm(D^mf^)yhi?Mm(Dm\^:M 
^\mt. ^2Mm»\^mfvyhmm<Dm^n 

(Dii^Q. 8niiii©;«f7Xx4<+i/jSl;b^e>%^S« 
20 3 0OiiSffit 1 2/im©ffl?g3 lA^^A:t>-hStlTV^ 
SFR-5<D^?|i«S*g3 0A (0S{bfigXlEA6 9 

7) ^ui^«3f4tLfc (09oig (A) ) 0 mm 
m3i^xyf-ym (HiE»r{b^sE-0 7) m 

l^T»^'&3fimtCpSb/c (Xm (B) ) „ 
[0 0 7 9] (2) C(Dm3 0lcMLX. 

US 3 0 Ate. mmxu-^' uMmm ml e 0 5 

GTL) %fflV^T, 3 0mJ. 5 Z X \ O'' f^CD/^J]/7. 
m'^X 1 5 i/3 -y h0^f^T-K-W,?J|tLT. Efi 1 
0 0ixm©l?L3 2^iStt/c (Ig (C) ) o ^©fS. 
30 iSv>:^>®AU7A(CT. 1?L3 2«igffl^rX = 7 

[0080] (3)1^ 30 L/C 

m> 4s«(Si6ot^o. 1 /imjgfigbT*^?), mmmm 

Hb-^^^iTLXmrnrnt. «SS^46ot^l A/dm' 
TifK 1 5^m(D46ot^3 3^Jgfigbfc (Ig 
(D) ) 0 i:nti:j;i3, a?L3 2fc:;^;l/-.t>-;l/3 6^ 

[0 0 8 1] (4) IS46-3t)i3 SOJ^ijJc^nfcHms 
IWgffit. F7^7^;l/AU-/7.h (/i<b^AQ4 0 
40 5 9) H^N^i-f^f^S^-tt. L/S = 5 0/5 0 /imT 
/^^^-y^ffMb. ^jbS2ii(CTX7^>'^'LT*^ 
P>> 2%©N a OH(CTKv>'Xh^iM-r§i:tT\ «! 
ft0SS3 4^?fJj^cL/c (IS (E) ) 0 iXTOXSti. 
0 2-06 ^m.bX±^Lm 1 ll« t 

[0 0 8 2] ^3^ffi^mi. ^i6Sm3 1*X7^> 

^ic^m<Lx$,^rcib. m#m^3 4m^tm 

fg3 1 i46otl3 3t*j!in^fc»^^A^»<. l^LTc 

A'$i-yx'y^ymcxmmmm^3 4mi^t 



(9) 
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[0 0 8 3] ^1. S2||MlJtCfcV^Tii. FU 

)ii4 o^MLTSfigffi%¥^fi:b/c*^ :^mmm 

tt. 3»i*[5]S§3 4©;i*i;&S<LT$.§fci6. ^^¥if 

[0 0 8 4 ] ^ 4 mm^M-/v y vwmm mmii 

i£ 10 

tmi:-S>^i^\ (A) (C7j^t^9(C. Wft0?§3 4. 

x;i/-*-;b3 e^ffMLfcfg. (B) ^c^^tj;o^c. 
x;^-.t^-;^3 6t«*fflg?tiBgil4 o^^tlL/co x 

icXi^n^ko (C) ^i:/T^■r<};^^i:affi?:^f^U. 
(D) ms^x-fcfc^fc^ftipii^gffitcc u-N 1 - 

pt^ibfjimitSAzmj^t^o 20 

[0 0 8 5] ^offi{kS<D»fi)t:^}£{iWToJ;9T'* 

tS> MSi3. 2X 1 0"' mo l/K 

2. 4X10"'mol/K ^xy®5. 2xio"'m 

0 1 / K h i; -^i:. 2 . 7 X 1 0 ' m 0 1 

/ 1 , t^'yms. 0 X I o" m 0 1 / u mfsmi 
imnmT.mm. ^~7^y~iiA6 5) i. og/ 

tiiiL, ri« 253^1*^6 1 mc 1 0«iii^T«7^[&]fcfi 

ii$-(i:T. l52»i!t^ElSS4fcJ;t;x;V-*-;P9©7>K 
oaffiO->y':r;H±tC u-N i -P*^P.45tt1^^ 

1 tmm^^snmmnorzo 

[0 0 8 6] ( E ) icint^ ^ (c. ir^fflsiie 

mm 4 4. 4 e^^ltSo 3 7SS®Wi*|ill«3 4A%1 
[0 0 8 7] 40 

^tr^^. lie. n7Wk±.mwmm. mmmm 



ifSPffl 2 0 0 0 - 1 5 6 5 6 5 
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[HSOH#*l«B3] 

[0 1 ] ^mmw, 1 iiJiWfc^s^iy u yvwm 
[02] *^H^cD^i^fflWi:^5^iy'JyhSB«Sfi 

m 3 ] *fg0^o^ 1 nmm^m^my') y vwm 
[04] ifmm^\%mmm^m^')yvmm. 
[0 5] *igH;§©^ 1 %mmm^mf') y mwm 
[06] mm^%\mmm^m-7')yYwm 

[07] 2^^W0^1lli!Wc^5^a:/UyhBB^^ 

[08] i^mnm 2 mmmcmmfv y vmm 
[0 9 ] mmo^ 3 mm^%^^m-fv y 

m \ 0] »j1tD^4||lWci3^5^iy'J>'FBBS 

[011] 'm&mcm^a:fvyhmmmcommm 

[??^©lftf«] 

3 OA mmmmm 

3 0 n7SS 

3 1 mm 

3 2 1?L 

33 feotM 

34 mm^ 

3 5 »^i)Si6oti mm) 

3 6 x;U-tN-;l/ 

5 0 mmmmmw 

5 8 WftSSS 

6 0 /U7*-7l' 

8 OA. SOB H■7^K77>^E^1 

9 2 U>>'X h 

1 5 0 mmmmmmm 
1 5 8 -mm^ 



